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(57) Abstract: 



PURPOSE: A method for manufacturing a contact plug of a 
semiconductor device is provided to enhance the reliability of a 
process by preventing a short between the SEG(Selective Q 
Epitaxial Growth) plugs while forming the SEG plug to a target 
height. 
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CONSTITUTION: A semiconductor substrate0 1 ) exposing a 
junction is prepared and the first SEG thin film(18a) is formed on 
the junction by an SEG method. After depositing the first 
insulation film (19) on the surface, between the first SEG thin 
films is insulated without a void by perfectly removing the first 

insulation film excluding the first insulation film buried between the first SEG thin films and exposing the upper part. 
The SEG epitaxial thin film of the target height is obtained by repeating the previous process under a state insulating 
between the contact plugs. After forming and flattening the second insulation film, the upper part of the SEG thin film 
is exposed by etching a fixed area. 
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(54) ±Ara ^« 





s ^ss s^Eai pEin ^2 sami siti- 22s, ?eh ^nm zmo\ si-si 

St^S 2 E -^ 01IE! £S (Selective epitaxial growth; SEG)^H^ S5AI5*1 SEQ fEiHf S£ 
HI-SOilAI, S^^S =2 S§(Lateral growth)^] ™SlJI t\B 7r5SL' ^JJPRI 1» 2^ CM! HI 
S&AIEJ ^ Oil El ttfSj- AFOIQil OHU^hCW ^2A!3 * 2*1- 2^ (Hi Hi S&AI 

=5 £01^ SEGSEOS S^orSAi SE6 SEIZES] B^OI IT^ofe SJWKH 



SEiX fl«|ai 01IIII2S, lateral growt, ^3 g§ 



E la a E lbS ^EH2J Bf£«l §eq $g g^f £Sor7l «3KM EAIt!" ±Xf2J 

E 2a 31 E 2d= S ITS Oil M ^Efl] ±X r 2J seh fgn §g »BS fiSftPI 9\t\Q\ 
EAIt!- 4rA r 2J S-SE. 

1,11 : BKH 7152, 12 : iE ttSW 

3, 13 : nom a&zn, 14 : 7101 E 

5, 15 : SrE D^36, 16 : TilOlM ^fflOIAI 

7, 17 : ±£>±/EE02!8, 18 : SE6 SE13 

18a : HI 1 2^*1 Oil III ttfSH8b : XII 2 (HI ill 

19 : JO 1 83^20 : Xii 2 SSS»- 

21 : SS 
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a ggs uy^tw ±7bSi 5@] m&D. ^2 SB! (HI St* met SJ-EAI 7IS2J 2tWS Oil 

51 g§H Selective epitaxial growth; SEG)g££ SSAI3 SE6 MEIHg 5^ SE1HS Al-gol-^ 

&eh iTjsj ^ mzin ^2 saw bc 2010. 



515 gOi, BfSai ±XFHJ IH@0| DIAHa SMI [Q-EF semo, gUHI(Aspect ratio)^ OSOII » 

EM ?I5 £H» SI»S|£a ?q ME13M ««*}■ § ME1H £0| 0|*KS|£S gga^ 

aoi a&sjoi a so. oiac gi*pq aims ewe! >oi o.um oi^ei s^oii 

»a sss, v «s * q^h inn- as a- *w g™m ^Aimoi e^sg sssm, mei^eis 

01 U 3E2 B9S DHSWKN ^ SEOg SSIf 4= SO. 3 El LI- , CI7J2! #01 0.1*n 0|§h21 

s^oii- ok^h ic» a ^goii sac s§ oraoi *«wkh ss^si sn:>t iratjo. 

Q\m Z\tl BJ«£3AL SfESI 7I3-2J Stf^S 3^ OIIEI £53 (Selective epitaxial 

grcwth)£S 5*4 MEiHg »BOI SO. 

0|*K S*S E3g SffiSKM B.NEH ±»2J 5 as g E1Il ^ flgspis £JO. 

£ lag giof9, §E £?5^(2)0I &£fl 2I5K1) 6HH Til 01 S i+»SK3), Til 01 M 3^(4), § 

»ST mE 0^3(5), 71101 g ±ifl|0|Al(6) 9! LDD :?22J ±2^/E£ll2!(7)£3 OI^CHS M!HX|^E1# 
4JSCO. 01*, £EI50I h:*S ±2^/Eai2i(7) S^OBS!- 2^*1 Oil SI SSH£3 Bi§ £EIE# 
S&AI2I SEG lfE1Il(8)g 5JSCO. 

E Ibg d^S! Oil SI 35323 ±2±/Eaie!(7) S^QO& SE6 MEi3(8)g 21-gOil 

A1 =3 ^(Lateral growth)OI SAIOil ^goPI DSN, SEQ SEi3(8)^|- BS £0|3 fiSWO MS 
52*8 2J= A13 SEG SE07I- AIS S*Sh£ g^JI- »4lttO. 

&&ti uf2f iroi, s!B*i£3 ai ah ±xi-# ss^- §° 5^ g^oi dh^ ^h, xvi §1 ^ 

ai^oj m R ^ 0 | B7l u]j=oiL Til 01 M 2^ blM EF°j ^Oil DH ° 4'EI^ SSfSf mE 

B(Hard mask)g ^^^CT E J£g ( 01 (HI COEF SEG lEiH^i ^01^ 200nmO|^S ^0F2Q. 3 

EiES, 5^01-^3 201 d e ^^ Oil II g§S #§H 200nmO|^2J 1EOM SS§|-Til £13, E IbOilAi £A| 
SJ- Hh2h a-OI. SEG MEO(8)?f- ±a^/EH2! (7) S^£^^Ei HE ^^1(2) S^fr ^3 5 

SCLateral growth)^^ eioHM ^ SEG MEO^I- £^£|0i 8901 ^u^l SQ. 



CD-El- A! , S a-SS fe^lSJ ^«|g# tfl!SK7| ?|^FOt a»^^g ^3 S§(Uteral growth)^ §E?h W 
S 7F3^ ^JTOXI 1*1- ^j^'^ (WEI SS-AI3 § Oil El Am I Oil S3SSS DHUuhCW ^3A| 

2! ^ 2% d^!^ Oil S| ^ D 4| S§Aiaog^j ai ^0|oj SE6 i^nf §^^3A1 SEG lEIH^EJ e 

^oi a-^fe Qxmw aisi^m tf^Aia ^ ^^sj ^eh 

aiSo^ai n =*ioi sick 



s a-soii ED-g ei-sai #eih g§§ ^ai^ich sif^?i a-sa 

y\Bo\ aisss ai i epOj oil si st^ ^on si i mm ^^m^ si 

2 BT1K B8 6WWI SI 1 SSSfg S*ft? ^ SI 1 ^ E ^^l Oil SI efSf Al-OIOil DHSa SI 1 SS^g SI 2! 
?> LKKXI S^2J SI 1 S3^m ^S^l SITi^m i^AIS SI t i!^^ Oil SI AFOIM MOIE 
SOI §3AI?I£ SI 3 E«-T1L SI 2 &TJ S SI 3 EPIff S.^ fe*A|§|-0| 5a* ME1ZL AWPI- ^"EH^ 

^om flensj oil si ^-°is si 4 eTii a sa s-^oii si 2 S3s»-e sa§m g&a ti- 

^ ^I^Kfl Oil SI e^2| bigAl^lfe SI 5 B*IS OI^OISCK 

SI 1 d^l^ on E| ^i-sj-s *g gg-Ofl 2|*i- B^g ^Alo^l ^IthOl ^bA|-2J MS ^EOil CUE)- SS ^01 
m ggtJO. 01 UH, SI 1 £ E -^ Oil SI HfSj-S SiAClj E^ SiHOii HCIg gT^H tl^Alg! ?\±m 
Oie^hOI 700 LHXI 950-c^l SEOJIAI »a ^ ^|^ gaTB^g SSSCTU, Si A g Cl,l H,^ tl^AI 

3 0|gsH3l 600 LHXI 750X2] SEOilAj £73 °f a*f 71^ §=Tg!SS «SA|?| «g*HCK SI 1 

01 oK E3# iSol-DI B &S2| ^AIOIIM E3^ ^Slul ggWIS CO. 

E^a^^E^2dg^gJ01l STEai ^^2] 5Q| gEill &B!g fiSt^l ?I§KN ^Tt^^S 
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El m^im SS-AI?) SI 1 fiejaj Oil El 9^(1 8a)g «f«ttO. 

SI 1 2 E -^ CHI Kl H|-Sj-(18a)S Si^KCU ES SiH*Oil HCIg g^m H-S S*!AI2! 71-^g OISSKM 700 
LHAI 950-C2] SEOilAI a*f 7|# gs^og *jg$K71U Si A S Ci.g tj^Algj 7^g 0|g 
§I»C« 600 LHXI 750X2J SSEOJAI £793- ffl*f 7|# g^rg^S «§-A|9| «StJQ. OKA, SI 1 ijej^ Qfl 
El ^(18a)S £01 0|#££ #g-g 2t5A|?|?ii EI3 ^3 «§0| EIJ3 OIS 3*K S£1 

3Zf EW)| ttgftffli EIHS, SI 1 2 E -^ (HIE! e|°"-(18a)2J g§ *0I = SI 1 £ E -3*i 00 E| ^°|(18a)^ 

oil ^3 gsm sis- b^oi iraem &m se^ astto. 

£ 2bg S2*ra, SI 1 Oil El ^Sj-(18a)2t2J ^3g ?|o*|-0t SI 1 Oil El ^(18a) AI-0I2I 

S2N3I MOIE KOI DHgl ^ SiE^ am^&h *]| i 13°|(I9)S S*rt!CK 0|« 3*1 

MfJ?! Oilxl *j (Blanket etch-back)g £A|5K7iU, Stf a|«oj ai^js A ^g* h ^aj 4' 
AISCTU E^ m^Zl OilS ^Hf ^ *!^g gtS^S fiAimOl SI I 2 E -^ (WEI at9|-(18a) AHD|2| SI 
1 SI 3 2*09)3* SSAI3I2, UOiAl S«2J SI I S3S«19)S S3o| MTittQ. OE^I, SI 1 
!39«19)S si 1 2^3 OilEI ^(i8a) AK3KHI3 SSom SI 1 OilEI «J°»-(18a)2J 4*" 53 

£ MSO. OIHH, SI I «39K!9)S 7IEF 233 °M(£EI5 mM^i 91 5^ g£13 £EIS)Oil CHSH 
d E -^£^ SJ7I7I- 7h&ftKH U?m 13#g ?>S g§g Afg*JO. £EI5 ^^(SI0,)OI CH3E33 1 
10IQ. 

E 2cg g^ei-3, ^iE £01 2| OilEI §3oPI E 2a0flAi gA|*J 732" SW 71 # S^rgOl 

U 473 2T SW 71 gsrg^S SSS SI I Oil HI ^(18a) #011 SI 2 £j E -»^ OH El ^(18b)S 

#7121- ITS 2S-71I =5 ^JJ||g ggl* 4: Sg 3?, ^JJ1I°J Oil El Sfej-g SSAI7I7I £1 

§BA1£ E 2aCHIA1 ^A|*> <^ E -^^ OilEI E 2b0ilAi £MZ± Oil El ^ v ^2| §3 ^gg bha ^ A| ^ 

E 2dS &£SF3, SI I S SI 2 g^sj OilEI ^(18a S 18b)M **g*\0\ ^01 2J <5?h^ qUEI ^ 
5, v (18)0| ^SEI3, ggOilAi SSH ^ S3g ?imOJ Sifl 4^ Oil SI 2 33^(20)1 

SSa- H ge>5|. ^Altl-Q. 01^, 4=^! HHdS ^KM Stt ^ E ^5| Oil El ^ 

^(18) E^ TilOlM S^(14)2J 5301 ir^EI- ^g2J SgSKH. MS(21)# DHUt.CK 



Dg J'^j e 7S^^% ►S'5|^ i iiD A * VSa * gSbli:?F -O^'-^HtHlAi 1S(21)M OH Sol-Til EI 



£•71°! ^S^^, B SSOilAIS g^£g ^3 gg-(Lateral growth)^ §E7Fo1S 7h^ ^IKIDFXI 
AjEH^i CHI n\ ^ S"AI ^ ^3^# i^H3 Oilxl (Etch-back )SKM IE tftF?! °^2J aieh^ 

OilEI ^ AI-OIM S3^M iBSI &X|^ ?| 2xF flq^ Oflul ^« SSAIS£S« ^3 



bf£f &0L S i h SS i! E ^^ OilEI Ami Oil S3^g OHgeFOI ^3 SSOil E^S &X| 
^S^-^ ^01. m ^^2J EHS0U1E Mlf SOI ^5 ^0|2J OilEI SS-AIS 4= S!Oi, Ajil 

t> p ^A|?IS 2^71- 2iQ. 

s^tr i. ±§°i untrn st^7i- &Eai 71501 siseis si 1 &t«; 

aiehw Oil III ^-71 ^-Oil SI I OilEI SI 2 E^l; 

g^li £^011 SI 1 §3^# Ssfti- # ^-71 SI I i! E -i|^ OilEI ^ AWIOfl OHfU^I ^71 SI 1 SS^s SI 

£1*!- UDiXI S^2| ^71 SI I SSSfg SITium ^raAI3 ^71 sT 1 flejsi Mffl 
Al-Olg SOIE 2101 §3A|?|^ SI 3 37«; 

#71 SI 2 3*1 9! SI 3 BTflg ^A|§FOI 2f2f2J SfO| AJS §3S ^EHOilAi =5 ^0|2J fij^Sj Oil 
ei m^m ^S^fe SI 4 97fl; 

m be 



#"Ofl SI 2 SSS^g ^^tt ^ SS-tFtT ^ ^rS S^g ^^mi-OI #71 £j E -^ OilEI 
MA|7|^ SI 5 EttIS Ol^OiXIS ^g |§£5 §fe ^Efll ^W£] 5^ gEU 



^^2. SI 1 VCH 2101 AJ, 

#71 SI I a^Sj OilEI ^1°^ ^3 #§Di| B^g &T\Zt?\ ZmO\ ±7bS\ im ^EOil 0>Ef 
^011 IS^fe 2Ig SU^S ufe ^Ei-ll ±A|-2J MEiZl gfg. 



^*»-3. SI I WW SiOJAI, 
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#71 M I Dim sijItCla ?£= SihUCHI HCIg gJISUl H-S m-QM?} 7^1 OlgSKfl 700 

IHA1 950'cSJ SEOflAI 73 °T Sf4J" 71 ^ S*TS£g 2§ 53 *h£ fiSSI iXF2J =Bj § 

Ein «2 g-a. 



4. X1I 1 «HN SiCHA), 

£71 *U 1 d^^j Oflffl Si.-H* S! CUM HM SI^AIS 7h£§ OlgoHM 600 LHXI 750*c2J SSOflA) 

i«sr as* 71s e^ass ssAia *jssi-=- a# si— sj-siii ±a>si sea » 
s . 

5. 1 WN StCHAI, 

#71 XI 1 S2^S g^oj. ce S 5 eh =y 3 sjE152J ^| Eh 5|§0f| [HSB <32}S!£5 

HI7i7h 7fe*KM 2713 §2Sg ill A«SH3I. ££15 <^h^(Si0-)# OlgSKfl ^gsfe 21 g 
?i£g Sh= ttSfl iXF2J SEO «g 




£B2a 
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